Biochemical changes during sucrose deprivation in higher plant cells.
The mobilization of stored carbohydrates (sucrose and starch) during sucrose starvation was studied with sycamore (Acer pseudoplatanus) cells. When sucrose was omitted from the nutrient medium, vacuolar sucrose was first consumed. When a threshold of intracellular sucrose concentration was attained the cytoplasmic phosphorylated compounds decreased whereas cytoplasmic Pi increased symmetrically. Such a situation triggered starch breakdown. When almost all the intracellular sucrose pool had disappeared, the cell respiration rates (normal and uncoupled) declined progressively. The decrease in the rate of respiration triggered by sucrose starvation was attributable neither to the availability of substrate for mitochondrial respiration nor to a decrease in the maximal rate of O2 consumption by mitochondria expressed in terms of nanomole of O2 consumed per min/mg of mitochondrial protein. In fact, the uncoupled respiration rates decreased in parallel with the decrease in total intracellular cardiolipin or cytochrome aa3. These results demonstrate therefore that after a long period of sucrose starvation the progressive decrease in the uncoupled rate of O2 consumption by sycamore cells was attributable to a progressive diminution of the number of mitochondria/cell.